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Wrist 
Design Requirement

ROM–Stiffness 
Decoupling

Wire Routing 
Channel

① Differential Serial 
Wrist
(iCub mk.2 wrist mechanism)

② Spherical Parallel 
Wrist
(Spherical six-bar mechanism)

③ Singularity-Aware 
Wrist
(Quaternion joint mechanism)

https://webagit.tistory.com/150
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β Tilt angle (DEG)

β Tilt angle (DEG)
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Criteria Gimbal Omniwrist
Spatial 

parallelogram
Proposed 

wrist

DOF 2 2 2 2

Decoupling Full None Full Partial

Range of 
Motion

±90° Tilt 90°
P: -48°, +53°

Y: ±53°
P: -45°, +90°
Y: -65°, +50°

Hemispherical 
Workspace

Full Full Partial Partial

Hollow 
Channel

None Tiny Tiny Large

Kinematic 
Isotroy

Omni-directional 
isotropy

Omni-directional 
isotropy

Wide 
isotropy

Target-
oriented isotropy
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Architecture & Kinematic 
Performance Optimization

Structural Decoupling & 
Reliability Design

Experimental Validation & 
Prototyping

IP license
(Option/Exclusive)
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